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DETAILED ACTION 

1. This office action is in response to application 10/774857 file on 12/09/05. 
Claim 1-55 remain pending in the application. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-55 are rejected under 35 U.S.C. 102(b) as being anticipated by Lin Kuoching 
(US Patent 6349402). 

3. As to claims 1, and 33, Lin Kuoching teaches a method for designing a system, 
comprising: determining minimum and maximum delay budgets for connections by finding a set 
of connection delays that attempt to satisfy the short-path and long-path timing constraints (see 
fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67); and selecting routing 
resources for the connections in response to the minimum and maximum delay budgets (see fig 
1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

4. As to claims 2, and 34, Lin Kuoching teaches wherein determining minimum and 
maximum delay budgets comprises considering lower and upper delay limits of routed 
connections based on potential routing possibilities (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 
and col. 5 lines 25 to col 6 line 51 and background). 
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5. As to claims 3, and 35, Lin Kuoching teaches wherein lower delay limits of the routed 
connections are determined based on an initial selection of routing resources that minimizes 
connection delays and ignores shorted signals (see fig 4, fig 5 col 4 line 50 to col 6 line 29). 

6. As to claims 4, and 36, Lin Kuoching teaches wherein determining minimum and 
maximum delay budgets comprises starting with initial estimates of final routed delay (see col 2 
line 38 to col 3 line 43). 

7. As to claims 5, and 37, Lin Kuoching teaches wherein estimates of final routed delay are 
determined based on an initial selection of routing resources for connections that minimizes 
connection delay (see col 2 line 38 to col 3 line 43). 

8. As to claims 6, and 38, Lin Kuoching teaches wherein estimates of final routed delay are 
determined based on an initial selection of routing resources for connections that ignores shorted 
signals (see col 2 line 38 to col 3 line 43 and summary). 

9. As to claims 7, and 39, Lin Kuoching teaches wherein the short-path and long-path 
timing constraints are provided by a user (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, 
Especially, col 4 lines 50-67). 

10. As to claims 8, and 40, Lin Kuoching teaches wherein determining minimum and 
maximum delay budgets for the connections comprises allocating short-path and long-path slack 
(see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67). 

11. As to claims 9, and 41, Lin Kuoching teaches wherein allocating the delay in order to 
satisfy the long-path and short-path timing constraints comprises: performing short-path timing 
analysis to determined short-path slack values (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, 
Especially, col 4 lines 50-67); fixing any short-path violations determined by the short-path 
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timing analysis budgets (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 
50-67); performing long-path timing analysis to determine long-path slack values (see fig Fig. 4, 
fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67); and fixing any long-path 
violations determined by the long-path timing analysis budgets (see fig Fig. 4, fig 5 col 3 line 44 
to col 5 line 24, Especially, col 4 lines 50-67). 

12. As to claims 10, Lin Kuoching teaches wherein fixing any short-path violations 
comprises adding delay in response to the short-path slack values and connection weightings (see 
fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

13. As to claims 1 1 , Lin Kuoching teaches wherein the connection weightings are determined 
by a unit weighting scheme (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 
6 line 51). 

14. As to claims 12, Lin Kuoching teaches wherein the connection weighting is determined 
based on how much delay can be added before a practical limit is reached or all relevant 
violations are resolved (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 
line 51). 

15. As to claims 13, Lin Kuoching teaches wherein fixing any long-path violations comprises 
subtracting delay in response to the long-path slack values and connection weightings (see fig 1, 
4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

16. As to claims 14, and 42 Lin Kuoching teaches wherein allocating the long-path and short- 
path slack comprises: performing long-path timing analysis to determine long-path slack values 
(see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67); allocating long- 
path slack determined by the long-path timing analysis (see fig Fig. 4, fig 5 col 3 line 44 to col 5 
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line 24, Especially, col 4 lines 50-67); performing short-path timing analysis to determine short- 
path slack values; and allocating short-path slack determined by the short-path timing analysis 
(see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67). 

17. As to claims 15, Lin Kuoching teaches wherein allocating long-path slack comprises 
adding delay to temporary delays in response to the long-path slack values and connection 
weightings (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67). 

18. As to claims 16, Lin Kuoching teaches wherein the connection weightings are determined 
by a unit weighting scheme (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 
6 line 51). 

19. As to claims 17, Lin Kuoching teaches wherein the connection weighting is determined 
based on how much delay can be added before a practical limit is reached or all relevant slack is 
allocated (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

20. As to claims 18, Lin Kuoching teaches wherein allocating short-path slack comprises 
subtracting delay from temporary delays in response to the short-path slack values and 
connection weightings (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 
line 51). 

21. As to claims 19, and 43, Lin Kuoching teaches wherein selecting routing resources for 
connections in response to the minimum and maximum delay budgets comprises re-selecting the 
routing resources for connections whose current proposed routes do not meet the minimum and 
maximum delay budgets (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 
line 51). 
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22. As to claims 20, and 44, Lin Kuoching teaches wherein selecting routing resources for 
connections in response to the minimum and maximum delay budgets comprises re-selecting the 
routing resources for connections that are shorted (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 
24, Especially, col 4 lines 50-67 and summary). 

23. As to claims 21, and 45, Lin Kuoching teaches wherein selecting routing resources for 
connections in response to the minimum and maximum delay budgets comprises decreasing 
minimum delay budgets based on the number of routing iterations that have occurred (see fig 
Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67). 

24. As to claims 22, and 46 Lin Kuoching teaches wherein selecting routing resources for 
connections in response to the minimum and maximum delay budgets comprises increasing 
maximum delay budgets based on the number of routing iterations that have occurred (see fig 
Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67). 

25. As to claims 23, and 47, Lin Kuoching teaches wherein selecting routing resources for 
connections in response to the minimum and maximum delay budgets comprises utilizing a cost 
function (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67 and 
summary). 

26. As to claims 24, Lin Kuoching teaches wherein the cost function scores routing resources 
as candidates for selection in completing a connection route (see col 2 line 38 to col 3 line 43). 

27. As to claims 25, Lin Kuoching teaches wherein the lowest cost routing resource is 
efficiently tracked via use of a heap (see col 2 line 38 to col 3 line 43). 

28. As to claims 26, Lin Kuoching teaches wherein the cost function for a routing resource is 
based, in part, on the delay of the respective routing resource (see col 2 line 38 to col 3 line 43). 



Application/Control Number: 10/774,857 Page 7 

Art Unit: 2825 

29. As to claims 27, Lin Kuoching teaches wherein the cost function for a routing resource is 
based, in part, on a prediction of the delay to reach the destination from the respective routing 
resource (see col 2 line 38 to col 3 line 43). 

30. As to claims 28, Lin Kuoching teaches wherein the cost function for a routing resource is 
based, in part, on how the total estimated routing delay of the connection if the routing resource 
is used compares with the minimum and maximum delay budget of the connection. 

31. As to claims 29, Lin Kuoching teaches wherein the cost function for a routing resource is 
based, in part, on the number of competing signals that want to use the respective routing 
resource (see fig 1 1, fig 12 paragraph 0060-0061 and summary). 

32. As to claims 30, Lin Kuoching teaches further comprising increasing the penalty 
associated with several competing signals wanting to use the same resource in the cost function 
as connection re- routing attempts occur (see fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, 
Especially, col 4 lines 50-67 and summary). 

33. As to claims 3 1 , Lin Kuoching teaches further comprising increasing the penalty 
associated with several competing signals wanting to use the same resource in the cost function, 
based, in part, on how many signals wanted to use the resource in previous routing attempts (see 
fig Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67 and summary). 

34. As to claims 32, Lin Kuoching teaches further comprising increasing the penalty 
associated with several competing signals wanting to use the same resource in the cost function, 
based, in part, on how many routing iterations have occurred (see fig Fig. 4, fig 5 col 3 line 44 to 
col 5 line 24, Especially, col 4 lines 50-67 and summary). 
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35. As to claims 48, Lin Kuoching teaches a system designer, comprising: a slack allocator 
unit that generates minimum and maximum delay budgets for connections from long-path and 
short-path timing constraints; and a routing unit that selects routing resources in a system to 
route the connections in response to the minimum and maximum delay budgets (see fig 1, 4, 5 
col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

36. As to claims 49, Lin Kuoching teaches wherein the slack allocator comprises a timing 
analysis unit that generates long-path and short-path slack values for the connections in response 
to connection delays and the long-path and short-path timing (see fig 1, 4, 5 col. 2 line 37 to col 
3 line 3 1 and col. 5 lines 25 to col 6 line 51). 

37. As to claims 50, Lin Kuoching teaches wherein the slack allocator comprises a delay 
adjustment unit that modifies a set of temporary connection delays in order to attempt to satisfy 
the long-path and short-path timing constraints (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and 
col. 5 lines 25 to col 6 line 51). 

38. As to claims 51, Lin Kuoching teaches wherein the slack allocator comprises a delay 
adjustment unit that modifies a set of temporary connection delays to allocate long-path and 
short-path slack (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

39. As to claims 52, Lin Kuoching teaches wherein decreasing minimum delay budgets based 
on the number of routing iterations that have occurred comprises decreasing the minimum delay 
budgets of connections that are competing for routing resources other connections want (see fig 
Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67 and summary). 

40. As to claims 53, Lin Kuoching teaches wherein increasing maximum delay budgets based 
on the number of routing iterations that have occurred comprises increasing the maximum delay 
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budgets of connections that are competing for routing resources other connections want (see fig 
Fig. 4, fig 5 col 3 line 44 to col 5 line 24, Especially, col 4 lines 50-67 and summary).. 

41. As to claims 54, Lin Kuoching teaches wherein the cost function for a routing resource is 
based, in part, on the delay incurred reaching the respective routing resource from the connection 
source (see fig 1, 4, 5 col. 2 line 37 to col 3 line 31 and col. 5 lines 25 to col 6 line 51). 

42. As to claims 55, Lin Kuoching teaches wherein the prediction of the delay to reach the 
destination from the respective routing resource is based, in part, on the minimum and maximum 
delay budget (see col 2 line 38 to col 3 line 43). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh C. Tat whose telephone number is 571 272-1908. The 
examiner can normally be reached on 7:30 - 4:00 (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mathew Smith can be reached on 571 272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Binh Tat 




